Abstract. Based on the monitoring effect of creditors, this paper examines the relevance between group's internal capital market and cash holdings. We find that the groups have become the economic pillar organization in China, but groups' internal capital markets generally exist the inefficient phenomena. We further find that the group's members on average have more cash holdings than independent companies and the moderating effect of bank debt's intervention can strengthen the negative relevance between internal capital market and cash holdings. Our findings suggest that groups should follow the pace of economic reform to enhance efficiency of internal capital market and reduce cash holdings by the way of appropriate bank debt.
Introduction
With the emergence of family's enterprises and diversification in China after 2000, scholars begin to research on internal capital market. Importantly, due to frequent operation of the Chinese group's internal capital market, the research about internal capital market turns the relevant group's cases to a large sample of empirical researches in recent years. The internal capital market can compensate for the deficiency of external capital market (Tan & Ma, 2016) [1] . More positively, both state-owned and private groups have vibrant internal capital markets in China (Yang et al., 2010) [2] , which lays the foundation for the research of internal capital market.
At the same time, cash is also a heated topic in the theory and practice field, and holding a certain amount of cash can reduce transaction cost to meet the precautionary motivation and trading motivation (Harford et al., 2014) [3] . But based on relevant statistical evidences, many companies hold more cash recently, which increase the cost of holding cash, especially in the group's members. Theoretically, we argue that the number of cash holdings is affected by the efficiency of internal capital market. Especially, this relevance will be more complex under the influence of bank debt's intervention.
Focusing on the relevant scholars' research results, we try to make some innovations in the following two aspects. Firstly, to the best of our knowledge, this paper provides a new method (DEA-Malmquist index) to measure the efficiency of group's internal capital market. Secondly, we also reveal the moderating effect of bank debt for the relevance between group ' s internal capital market and cash holdings. Our empirical evidences stretch the existing theories about internal capital market and cash holdings.
Related Literature Review and Hypothesis Development
When there is the agent conflict between shareholders and creditors due to the different interests and information asymmetry (Wan & Wei, 2009) [4] , shareholders may damage the interests of creditors for their own interests. Or they transfer the risk of investment failure to the creditors. Hence, creditors will formulate relevant regulations to constrain and monitor shareholders' behaviors, and they will require the groups to timely report the relevant financial information, especially for poorly governed firms in an emerging economy (Kim, 2015) [5] . The involvement of bank debt makes the internal capital market's operation more reasonable and normalized. And if companies choose to finance in the stock market, they will spend a lot of time and bear a high cost of financing. Especially the listing conditions are more strict in Chinese market so that they are more dependent on bank debt. Secondly, when creditors lend money to shareholders, shareholders are more likely to invest high-quality projects because of the pressure of repaying interests. The bank debt can mitigate agency costs of information asymmetry and suboptimal investment problems (Khurana & Wang, 2015) [6] . Therefore, we hypothesize the following: H1. The intervention of bank debt can strengthen the negative relevance between internal capital market and cash holdings.
Research Design Variable Design
In this paper, the relevant variables are listed in table1, including the dependent variables, independent variables, moderating variables and control variables. Table 1 . Statistics of variables definition.
Variable symbols Definition
Cash-ratio We define it as the proportion of cash holdings that cash and cash equivalents divided by the total assets.
Cash
It measures the number of cash holdings through calculating the natural logarithm of cash holdings.
V 1 -Efficiency
This represents that the efficiency of internal capital market relatively enhances. Its values are greater than 1.
V 2 -Efficiency
This represents that the efficiency of internal capital market is relatively unchanged, which values are equal to 1.
V 3 -Efficiency
This represents that the efficiency of internal capital market is relatively decline, which values are between 0 and 1.
Interest
It symbolizes the interest expense ratio, and it is a moderating variable.
Dividend
The companies pay the amount of cash dividends, which is a policy of dividend. Lever
The debt divided by assets to measure the debt paying ability, it can respect the financing lever.
Size
The natural logarithm of total assets measures the corporate size.
Age This is calculated from corporate establishment date to 2015.
Year and Industry They are dummy variables, which are controlled in the regression analysis. And there are 5 dummy variables from 2010 to 2015. We also choose 15 dummy variables according to the different industries.
Sample Selection and Data Sources
This study selects the related financial data of listed companies on the Shanghai and Shenzhen Stock Exchanges during 2010-2015. And we exclude ST and *ST companies (Special Treatment, that is, the financial situations of these companies are abnormal), abnormal data and missing data. Finally, our sample contains 1914 listed companies, including 11484 firm-year observations. After collating financial data, we find that the group's of members have 775 listed companies, including 4650 firm-year observations. Besides, independent companies have 1139 listed companies, including 6834 firm-year observations. The relevant data of groups' internal capital markets are hand-collected from the financial and economic databases, such as RESSET database, CSMAR database and SINA finance website.
Econometric Models Application of DEA-Malmquist Index
Specifically, the listed company within the group is called for a decision making unit (DMU). We choose the four types of capital input in each DMU, which are long-term equity investment, fixed assets-net value, construction in process and intangible assets, respectively. And the above variables take the natural logarithm. Correspondingly, we choose the three types of capital input in each DMU, which are growth rate of total assets, return on net assets and corporate value (per-share earnings). Then, we use the above capital inputs and economic outputs to measure the efficiency of internal capital markets through the software of Deap-xp1. The results will produce four indexes, respectively: Pure Technical Efficiency Change (PEFFCH), Scale Efficiency Change (SCH), Technical Change (TECHCH) and Technical Efficiency Change (EFFCH).
According to the studies of relevant scholars, Malmquist index can be expressed as follows: Efficiency of internal capital market =Total factor productivity change (TFPCH) = PEFFCH * SCH * TECHCH=EFFCH * TECHCH
Linear and Tobit Regression Models
Cash Table 3 reports the univariate test results for both the group's members and independent companies. As seen in above statistics, the difference in Cash between the two subsamples is statistically significant at the 1% level over 2010-2015. Hence, combined with the results of table2 and table3, we find that the group's members have more cash holdings on average than independent companies. In table 4, the number of Index-values<1 is more than the number of Index-values>1 and Index-values=1 in each index. The efficiencies of internal capital markets relatively decrease in most of the group's members. It hints that some capital investments have a wasting phenomenon. In summary, this finding reflects that some economic benefits are not close to the production frontier. It also indirectly verifies the existence of low efficiency in the group's internal capital markets.
Empirical Research Descriptive Statistics

Efficiency of Group's Internal Capital Market
Relevance between Internal Capital Market and Cash Holdings
When test the moderating effect, the sample data of the efficiency of internal capital market and interest expense rate are centralized treatment. As the description of above table 4, because the sample of Malmquist index=1 has only one company so that we don't regard it as the research sample. Notes: * * *, * * ,* respectively express in the 1%, 5%, 10% significant level, the value of the bracket is t-statistics. Table 5 examines the relationship among variables. In first part of regression, the results show that the coefficient of V 1 is negative and significant (-0.0110, t-stat=-2.38) in columnⅠ. It respects that the internal capital market can reduce the cash holdings when it is relatively effective. In the next part of regression. We add moderating variable to the regression analysis in columnsⅡ. Firstly, the coefficient of Interest is negative but it is not significant (-0.0010, t-stat=-0.63). Secondly, the coefficient of V 1 *Interest is significantly negative (-0.0015, t-stat=-2.08). Thus, this result is consistent with the H1. In the final part of regression, the results of Tobit regression show that the internal capital market and cash holdings are significantly positive correlation (0.0083, t-stat=1.81) in column Ⅲ . Hence, the more cash holdings are not favorable to the efficient operation of groups' internal capital markets.
Robustness Test
Changing the Measurement Index of Cash Holdings
As additional robustness test, we take the sum of cash and short-term investments to substitute for cash and cash equivalents as the measure index of cash holdings, which the results are consistent with the above research findings.
Changing the Measurement Method of Efficiency
Using C 2 R index method to measure the efficiency of internal capital market, we choose the overall efficiency (CRS) to substitute for the values of TFPCH briefly described in table 4. Finally, the regression results are roughly the same as the previous conclusions.
Conclusion
As depicted in the previous sections, the groups' members account for 40.491% of the total sample data, which has become the economic pillar organization in China. The statistical results verify that the internal capital markets generally exist the inefficient phenomena. In fact, group's members have more cash holdings on average than that of independent companies. Importantly, we find that the intervention of bank debt can strengthen the negative relevance between internal capital market and cash holdings. Therefore, the groups can reduce cash holdings by the way of borrowing in the operation of internal capital market.
